A 28-year-old male patient with occipito-atlanto-axial instability underwent a cervical fusion with posterior technique. Post-operatively, the endotracheal tube (ETT) was removed, and the patient was transferred to the intensive care unit. After transfer, an upper airway obstruction developed and reintubations with a laryngoscope were attempted but failed. We inserted a #4 proseal laryngeal mask airway (LMA) and passed a 5.0 mm ETT through the LMA with the aid of a fiberoptic bronchoscope. We passed a tube exchanger through the 5.0 mm ETT and exchanged it with a 7.5 mm ETT. This method may be a useful alternative for difficult tracheal intubations. ( 
One of the potentially life-threatening complications of cervical spinal surgery is upper airway obstruction, which is not uncommon. This risk is especially great during the immediate post-operative period. Once airway obstruction occurs and reintubation is required, the involved practitioner must expect and be prepared for a difficult intubation. In our case, acute airway obstruction occurred immediately after tracheal extubation. We discuss the possible causes and the appropriate management in such circumstances with a thorough literature review. We report this case with written permission of the patient and our Institutional Review Board.
Case Report
A 28-year-old male patient diagnosed with occipito-atlantoaxial instability was scheduled for a cervical fusion. He was 76 kg, 169 cm, Mallampati class III, with a thyromental distance of 7.5 cm and limited head and neck mobility. He was intubated with a fiberoptic bronchoscope (Olympus LF-GP, Olympus Optical Co., Tokyo, Japan) in an awake state, and general anesthesia was maintained with sevoflurane. The operation was performed via the posterior approach in the prone position. Total operation time was about 6 hours, and there were no significant intraoper-www.ekja.org Vol. 66, No. 3, March 2014 Intubation with aids ative events. During emergence, after confirming his stable condition (clear consciousness, adequate weaning profile), he was extubated in the operating room and sent to the intensive care unit. However, immediate O 2 desaturation with dyspnea was noted. After giving the patient 5 mg of midazolam for sedation, reintubation with a laryngoscope was attempted twice but failed due to the short jaw-chest distance, neck rigidity, and the flexed cervical angle after cervical spine fixation. His Cormack and Lehane grade was 4. The laryngoscopic view did not improve, even with adequate repositioning of the head (BURP maneuver: backward, upward, and right lateral displacement of the thyroid cartilage). Oxygen supply was continuously provided through a face mask to maintain O 2 saturation above 90%. Nasotracheal intubation with a fiberoptic bronchoscope was attempted but also failed due to severe swelling of the tongue, epiglottis, retropharyngeal soft tissue, and the upper airway. Another interfering factor was the bloody secretions in the oropharynx, which obscured the tip of the fiberoptic bronchoscope. As oxygen saturation was able to be maintained at 90% using bag-valve-mask ventilation and the patient was not at increased risk of aspiration of gastric contents, we decided to perform tracheal intubation via an appropriately sized laryngeal mask airway (LMA). Because there was no intubating laryngeal mask airway (ILMA) available in our facility, we used a proseal LMA as an alternative. A #4 LMA was easily inserted and functioned properly. We passed a 5.0 mm endotracheal tube (ETT, without a balloon) through the LMA with the aid of a fiberoptic bronchoscope into the trachea. We then passed a tube exchanger with an outer diameter 3.7 mm (Cook Critical Care, Bloomington, Indiana, USA) through the 5.0 mm ETT in order to exchange the 5.0 mm ETT and LMA with a 7.5 mm ETT (Fig. 1) . After successfully securing the airway, the patient was sedated with continuous infusion of midazolam and was mechanically ventilated overnight. The next day, extubation was carefully carried out by the anesthesiologist after examining cervical lateral radiographs for any signs of soft tissue edema. No further airway complications developed.
Discussion
Upper airway obstruction is a known life-threatening complication of cervical spinal surgery. Despite the low immediate reintubation rate (1.1-1.7%), this complication can be critical once it develops [1] . The major known causes of airway obstruction after cervical spinal surgery are prevertebral soft tissue swelling [2] , hematoma [3] , cerebral fluid leakage [4] , over-flexion fixation of the cervical spine [5] , severe angioedema [6] , and recurrent laryngeal nerve injury [7] .
Several extubation strategies have been suggested in order to avoid respiratory complications after cervical spinal surgery. Epstein et al. [8] reported that intubation should be maintained for 24 hours and that by performing direct fiberoptic visualization of the degree of reactive tracheal swelling prior to extubation, airway complications might be reduced. In addition, extubation might be better performed with a tube exchanger, which can be removed in 5-10 minutes should oxygenation be adequate. In another clinical study, Suk et al. [9] suggested that high-risk patients should remain intubated for 2-3 days instead of only overnight.
Difficult airway is defined as the clinical situation in which a conventionally trained anesthesiologist experiences difficulty with face mask ventilation of the upper airway, difficulty with tracheal intubation, or both. Due to the limited range of motion of the cervical spine after surgical fusion and fixation in cervical spinal surgery, a difficult airway can be expected, and rein tubation should be planned well and cautiously executed [1] . Fiberoptic intubation under spontaneous ventilation would be the first choice, considering that laryngoscopic intubation may be difficult and may possibly worsen the reactive changes of soft tissue. In case of a difficult intubation, a laryngeal mask could be used for maintaining a patent airway in such an emergency situation.
The laryngeal mask airway is an important option within the ASA difficult airway algorithm, and it has been proven to be a highly useful aid to fiberoptic intubation with ETT [10, 11] . However, due to its construction, length, and diameter, there are limitations on the ETTs that can be passed through it [10] . The ILMA allows for easy passage of a well-lubricated 8.0-mm internal diameter (ID) cuffed ETT, and it optimizes the angle at which the trachea is intubated. However, the ILMA has several disadvantages that become apparent with use: because of its cost, the ILMA may not always be available at every anesthesia work- 
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station, and there are concerns about using the ILMA in patients with limited mouth opening [12, 13] and in patients wearing semi-rigid neck collars [14] . Additionally, the ETT designed for use with the ILMA has a low volume/high pressure cuff, and anesthesiologists are reluctant to use these ETTs for prolonged periods [15] . They should be replaced as soon as feasible with a high volume/low pressure cuffed ETT, but this maneuver increases the risk of compromising the airway, especially in a patient with a difficult airway, and should be avoided if there is an alternative. Some of the disadvantages of using LMA as an aid to intubate an ETT are the possibility of ETT misplacement along the vocal cord due to its short length, the limitation of the size of the ETT according to LMA size, and the difficulty in removing LMA after intubation [10] . Despite these disadvantages, in an environment where proseal LMA is the only option, our method may be of great use.
Overall, our case demonstrates an effective method of securing the airway in a difficult intubation case using a Proseal LMA, a fiberoptic bronchoscope, and a tube exchanger as an aid in performing intubation with ETT in circumstances where ILMA is not available or is better avoided. Length and diameter limitations on the ETTs that can be passed through the LMA can be overcome by using a tube exchanger as described in this case report.
